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CHAPTER | 
BRUNEL, THE ENGINEER 


THERE are few more notable examples of engineering than the 

famous Clifton Suspension Bridge, which virtually owes its 
existence to the indomitable spirit which characterized Isambard 
Kingdom Brunel, one of the greatest engineers the world has ever 
known, in all his undertakings. Adversity merely served but to call 
forth greater exertions. 


The chequered history of the Bridge is a long series of hopes 
and disappointments spread over a period of thirty-five years; from 
1829, when the project was first taken seriously into consideration, 
down to 1864, the year of its completion. To say that it owes its 
completion, in part, to his death, seems to cast a reflection upon the 
great Engineer himself, but that such is not the case those who 
read this book will readily understand, and it stands to-day a fitting 
and enduring tribute to his memory. Auspiciously begun by a gift 
in the first instance, to start the bridge on its course, its progress 
was afterwards to be impeded by tardy, and later by ineffectual, 


attempts to attract financial support from a public who had grown. 


weary of its exactions, until finally, when its designer had crossed 
his last bridge, it arose from the ashes of its dead past to justify 
his faith in his own skill. 


> Born at Portsmouth on April 9th, 1806 (the son of Sir Marc 
Isambard Brunel, himself the Chief Engineer of New York up to 
1799), Brunel commenced his career on the Thames Tunnel, which 
was being constructed by his father, and gave early promise of the 
brilliant future that was to be his, by his originality and boundless 
energy. His connection with West of England engineering com- 
mences with a visit made to Plymouth in 1828 (after a narrow 
escape from death on the occasion of water bursting into the tunnel) 
where he had gone to cast a professional eye over the Breakwater 
and Lighthouse. On his way back to London he learnt of the 
competition for plans for a bridge to span the Avon Gorge, and he 
became one of the competitors, his final design being accepted in 
1831, and work being commenced in that year. This brought him into 
contact with Bristol Merchants, which eventually led to his being 
appointed Engineer to the Great Western Railway in 1833, before 
the Bill had been sanctioned; thus at the early age of twenty-nine, 
the Bill having been passed meanwhile, Brunel wrote, in 1835: 
“| am the Engineer to the first work in England. A handsome salary, 
on excellent terms with my Directors, and all going smoothly.” In 
1841 he commenced the Hungerford Suspension Footbridge, 
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London, and in doing so forged the link in the chain of circum- 
stances which was eventually to lead to the completion of his work 
at Clifton, suspended in 1853 for lack of funds. 


Meanwhile the construction of the Great Western Railway was 
proceeding. The line from London to Reading was opened first, 
then that from Bath to Bristol followed by Reading to Bath, Bristol 
to Exeter, thence to Plymouth, and finally after the opening of the 
Royal Albert Bridge, which spans the River Tamar at Saltash, com- 
menced by Brunel in 1854, the Cornish Section was completed. In 
all Brunel was responsible for 1,200 miles of railways in the West 
of England. Simultaneously with these great works he was also con- 
structing docks and ships, notably the “Great Western,” one of the 
first steamships to cross the Atlantic, for which it was specially 
designed; the “Great Britain”, the first iron screw ocean-going ves- 
sel, the forerunner of the ocean liners of to-day; and finally the 
“Great Eastern”, the largest steam vessel ever built up to the time 
of his death. To enable him to visit the scenes of his exploits, he 
emulated Napoleon, travelling up and down the country in a Carriage 
made to his own design, inspecting, designing, consulting or direct- 
ing, and taking very little rest. During the building of the Great 
Western Railway he designed scores of bridges in all materials, 
crowding into his thirty-four years of engineering life sufficient for 
the lives of several men of less ability or energy than himself. But 
this unceasing toil, the strain of constant worry and anxiety in con- 
nection with the “Great Eastern” and lack of rest, sapped his 
vitality, and at last for his health’s sake he was forced to take 
a trip abroad, the Saltash Bridge being opened during his absence 
by the Prince Consort on May 3rd, 1859. Returning to England 
to be present at the first steam trial of the “Great Eastern” he was 
shortly afterwards smitten with paralysis, passing away on September 
15th, 1859, five years before the opening of the Clifton Suspension 
Bridge. There is a monument to his memory on the Thames Em- 
bankment, between Waterloo and Blackfriars Bridges, and there is 
also a commemorative window in Westminster Abbey. Those con- 
nected with him had the inscription, |. K. Brunel, placed on the Royal 
Albert Bridge at Saltash. More recently, on September 15th, 1959, 
Lady Noble, his grand-daughter, unveiled an inscribed plaque at 
the Clifton Suspension Bridge in the presence of the civic officials 
of the City, the Chairman and Trustees of the bridge, and many 
eminent members of the engineering profession. Brunel’s greatest 
monument, however, is the work he left behind him and the great 
esteem of his brother engineers. 


One of the things that Brunel regretted more than anything 
else at the last was the fact that “the Clifton Suspension Bridge 
was not completed,” a statement that was to bear fruit very soon 
afterwards, as witness the work we are about to describe. 


Situated as it is amidst scenery of exquisite grandeur, spanning 
the river from which Cabot set forth on his wonderful voyage of 
discovery, the Bridge stands to-day as a monument to the genius 
and skill of British Engineers of the nineteenth century. Erected at 
a time when steel was practically unknown, this iron Bridge is 
to-day exactly as it was completed in 1864. 


5 


CLIFTON SUSPENSION BRIDGE 


THE AVON GORGE 


The Avon Gorge, situated about five miles from the mouth of 
the River Avon, is one of the most picturesque spots in Great 
Britain. Of course, itis only to be expected that there is a legend in 
connection with it, to the effect that twin giants, Vincent and Goram 
(who had their abode in the cave called Giants’ Cave, set high 
up in the cliffs on the Clifton side beneath the Observatory), hewed 
the Gorge with a pickaxe, thus giving the name of St. Vincent's 
Rocks, which are over 300 feet high. Another version is to the 
effect that a monastery, dedicated to St. Vincent of Valencia, once 
occupied the site of the Observatory in the Middle Ages, but this 
is unauthenticated. Near this spot stands the Clifton Abutment. On 
the opposite side of the river are the beautiful Leigh Woods, re- 
nowned throughout the country. The Clifton end of the Bridge 
used to be in Gloucestershire and the other end in Somerset, but 
since the changes to Local Authority boundaries in 1974, the 
whole Bridge now stands in the newly formed County of Avon. 
Prior to the building of the Bridge the whole of this district was one 
immense wood, the site of two ancient British camps, Boweralls 
(corrupted to Burwalls) and Stokeleigh, the two camps being 
divided by Stokeleigh Glade, now called Nightingale Valley. The 
site of the former was first cut into, to form the approach to the 
Bridge, and since its opening has been built upon; but the site of 
the latter (the remains of part of the ramparts of which are still 
visible) is vested in the National Trust for Places of Historic Interest 
or Natural Beauty, to be held for ever for the benefit of the Nation, 
the gift of the late Sir George A. Wills, Baronet, Burwalls and W. 
Melville Wills, Esq., deceased. 


THE IRON BAR AND BASKET ACROSS THE GORGE 


As will be found in the next chapter, an iron bar 1,000 feet in 
length and 14 inches in diameter, was taken across the Gorge, prior 
to laying the foundation stone of the Leigh Abutment, and was 
‘used by those engaged upon the construction of the Bridge for 
crossing the Gorge and for the transport of material, a basket being 
slung on the iron bar, on a roller, to which were attached ropes for 
hauling it in either direction, the basket being allowed to reach the 
centre of the bar by gravitation, and then being hauled up the other 
half by the ropes. 


The iron bar let into the masonry on the southern side of the 
Clifton Abutment, near its base, to which this long bar was attached 
and also the landing place on the southern side of the Leigh Woods 
boundary wall, between the abutment and the Toll House, may still 
be seen. 


After the work was abandoned in 1853, through lack of funds, 
this iron bar and basket was left in position, and was made use of 
for crossing, but probably more as a daring amusement than any- 
thing else, but so many persons applied for permission to cross by 
this novel mode of conveyance that the Trustees made a charge of 
5/- each, which was later reduced to 2/6, and finally to 1/-, the 
total amount received being £125. 
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Further reference to this bar and basket will also be found in 
“Occurrences of Interest in Connection with the Bridge”, page 41. 


When one considers that the span between the two points of 
contact referred to above is approximately 750 feet, with nothing 
but a slender bar to depend upon to save one from a sheer drop of 
at least 200 feet at the centre, few would care to make use of this 
nerve-racking mode of crossing the Gorge as an amusement. 


iron Bar and Basket Across the Gorge 


Many visitors to the present structure to-day confess to a slight 
reluctance to walk across, whilst a few even more nervous indivi- 
duals absolutely refuse to cross at all, even on balmy summer days 
when the Bridge is perfectly motionless. Many who cross it with 
equanimity on frequent occasions have a great aversion to crossing 
when the March winds and winter gales whistle through the sus- 
pension rods, and swing the great chains, causing the Bridge to rise 
and fall in an alarming manner, giving persons crossing the feeling 
of the deck of a ship in a heavy swell. 


The undulating motion takes place in the shape of a series of 
waves along the whole length of the Bridge, amounting under ex- 
treme conditions to as much as a rise and fall of 6 inches above 
and below the normal level of the roadway, or 12 inches in all. 
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BIRTH OF THE BRIDGE 
Mr. William Vick’s Legacy 


The idea of spanning the great Gorge of the Avon, and effect- 
ing a junction between Clifton and Leigh Woods, had long been 
present in the minds of Bristolians of the 18th century. The steady 
growth of the city towards Clifton, and the natural tendency of the 
wealthier citizens to locate their homes in the bracing air of the 
higher lands, led to constant discussion among them as to how 
Leigh Woods could be brought into closer touch with Clifton, if 
possible from the higher level, to obviate the necessity of descent 
and ascent on the other side, and to leave the river clear for ships 
passing up and down. 


At that time engineering knowledge was exceedingly limited. 
Cast iron had been used for bridge building, but only to a small 
extent. It was obviously unsuited to a case of this kind. Stone 
therefore seemed to be the only material of which a satisfactory 
bridge could be constructed. A fortunate circumstance, about which 
however, we have no detailed knowledge, brought into contact a 


Mr. William Bridges’ Design 


public-spirited gentleman of the city, and a man who gave a most 
unreliable estimate of the cost of a stone bridge, even after taking 
into consideration wages and prices in those days, namely £10,000. 
Being assured that a suitable structure could be provided for that 
modest sum, Mr. William Vick, a “hooper” or wine merchant, 
resident in the parish of All Saints, bequeathed in 1753 a legacy 
of £1,000 to the Society of Merchant Venturers (a City Guild dating 
back to 1551, who have occupied themselves in promoting the in- 
terests of the City), directing that the money should be allowed to 
accumulate at compound interest until it reached the sum of £10,000, 
which the trusting gentleman fully believed would be sufficient for 
the undertaking (or perhaps reasoning that it would prove a most 
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valuable aid and incentive in carrying out his wishes), when a stone 
breve was to be built if such was practicable, the Bridge to be 
Toll free. 


Had he been aware that the required sum would approach 
£100,000 it is probable that he would have felt too overwhelmed to 
embark upon this great adventure, and Clifton would have been left 
to cast longing eyes upon Leigh Woods for an even longer period 
than subsequently elapsed, long as that might be. All honour then 
to William Vick for his legacy. 


According to local tradition an attempt was made to perpetuate 
the memory of Mr. Vick when selecting the inscription which may 
be seen inscribed on the capping of the Leigh Woods Pier, viz, 
“Suspensa Vix Via Fit’, which, according to various academic 
authorities, is, though sufficiently good for the ordinary layman, 
spurious Latin. The best translation, and one which was evidently 
intended by those responsible, is “A suspended way made with 
difficulty,” but the play upon the name of one who was virtually 
the founder is not very apparent, except in a phonetic sense, and his 
share in the building of the Bridge seems worthy of a more satis- 
factory record than this, if such was the intention of those respon- 
sible for its selection, though there is nothing to substantiate this 
version, but it is one that appears generally known and accepted in 
the locality. In view of the history of the Bridge, the inscription, as 
translated, seems to have been remarkably well chosen. 


Forty years after the death of William Vick came the first 
known design for a bridge, though under what circumstances it was 
produced we have no knowledge. It was a design by a Mr. W. 
Bridges for a stone bridge, the construction of which would have 
filled the whole Gorge with the exception of a huge central arch 
providing room for the passage of ships, the remainder being a 
series of floors from the lower level to the higher, presumably con- 
taining offices or living apartments, the roadway passing over the 
who e structure with steps leading downwards from floor to floor 
outside it. 


CHAPTER II 
LAND PURCHASES AND DESIGNS 


JN 1829 the invested money with interest had reached the sum of 
£8,000, and a committee was formed to consider the best steps 
to take in order to carry out the deceased gentleman’s wishes. 


The project was taken up with enthusiasm, and after consider- 
able discussion it was decided to advertise for designs of a Sus- 
pension Bridge. 


Four and a half acres of Leigh Woods were purchased from 
Sir John Smyth, of Ashton Court, for the purpose of making an 
approach from the Leigh Road, to the projected site of the Bridge, 
the price paid being £1,107. For the sale of this land Sir John was 
much abused by the Press as being a despoiler of the beauties of 
the Woods. In 1947 the road on the Leigh side from Ashton Court 
Park to the Toll House, Leigh side, known as Bridge Road, was re- 
laid at heavy cost, and handed over to the Somerset County Council. 
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In 1830, as £8,000 was found to be totally inadequate, an Act 
of Parliament was obtained with the consent of the Merchant Ven- 
turers to construct a Toll Bridge; opposition came from the Dean 
and Chapter of Bristol, the owners of Rownham Ferry, from which 
they derived considerable revenue, who claimed that the Bridge 
Company should pay them £200 annually for the prospective 
damage which the Bridge would cause to the Ferry tolls. This claim 
was disallowed, but they obtained a stipulation that, if their receipts 
were adversely affected they were to be compensated, but no claim 
in this connection was ever made. The Bill was also opposed on 
the grounds that, it being intended to make it a Toll Bridge, it did 
not accord with the directions of William Vick’s will, but without 
success; but by virtue of this Act Trustees were appointed, namely 
the Master of Merchant Venturers, the Senior Sheriff and an Alder- 
man (named Thomas Daniels) with power to add to their number. 
A company was formed, and further sums of money were subscribed 
by residents in Bristol and the vicinity. The Bill was passed in May 
1830, leave being obtained to substitute iron for stone in its con- 
struction. The possibilities of a suspension bridge had been tho- 
roughly demonstrated, first by the completion in 1820 of the Union 
Border Bridge, with a span of 449 feet between the Piers, and sub- 
sequently by the Menai and Conway Bridges, with spans of 580 and 
327 feet respectively. These two latter bridges had been constructed 
by Telford and opened in 1826. Telford was a stonemason in his 
youth, but through his own ability became a Civil Engineer, con- 
structed the Ellesmere Canal, and became Chief Engineer of the 
ret eae Canal, and on his death was buried in Westminster 

ey. 


The competitions for designs came to the notice of Mr. I. K. 
Brunel, who studied the problem with enthusiasm. The idea of span- 
ning the Avon Gorge was one which at once and in every way 
appealed to his wonderful imagination. He was at that time barely 
twenty-four years old, still on the threshold of his career, but he had 
inherited from his father great creative, constructive and imagina- 
tive faculties. Further, he had learned the practical side of his 
profession in the school of adversity, from his labours when a mere 
boy, as Resident Engineer on the temporarily abandoned works of 
the Thames Tunnel, which had taught him invaluable lessons in the 
art of handling men and matter. 


Mr. Brunel sent in four designs of high level bridges for various 
sites with spans varying from 760 feet upwards. His favourite 
design was believed to be the singularly beautiful one reproduced 
on Page 2. For this bridge practically no masonry would have been 
requisite. Mr. Brunel having with his usual skill taken full advan- 
tage of the facilities offered by nature, utilizing the rocks on either 
side, and urged that the solidity and simplicity of the style was in 
keeping with its surroundings. The span between the points of 
suspension was to be 1,160 feet, or about 458 feet more than that 
of the Bridge as it exists to-day. 


Another plan of Mr. Brunel’s provided for a span of 980 feet 
which would have taken the Leigh Woods Pier some 260 feet further 
west than it is at present erected, and where the rock crops up on 
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the surface at road level, thus obviating the necessity for the huge 
abutment which had subsequently to be erected at great expense. 


In all twenty-two sets of plans were submitted, and the Com- 
mittee being unable to decide which of these was the most suitable, 
and desiring to have expert opinion, called in Mr. Telford (fresh 
from his Menai and Conway triumph) to adjudicate. 


He reported that Mr. Brunel’s designs, though artistic, were 
likely to prove unsatisfactory under wind pressure, and that he was 
of the opinion that the maximum admissable span was 600 feet. 
In consequence of this Mr. Brunel withdrew his plans, and as Mr. 
Telford also reported that the other designs were unsatisfactory in 
many ways, the Committee asked him to supply them with a design 
of his own. 


Being apparently obsessed with the idea that the safe limiting 
span was about that of the Menai Bridge, Mr. Telford furnished a 
design for a three span bridge with colossal piers rising from the 
bottom of the Gorge (see illus. below). The piers of this design 
were in the Gothic style of architecture. They were to be hollow 
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Mr. Telford’s. Design 


with interior cross walls to ensure stability and economise in 
material, and to have a gallery midway up each pier, which gallery 
was to be reached from the base by a flight of stairs. The centre 
span was to be 400 feet, and the estimated cost was £52,000. This 
design of Telford’s was approved by the Committee and was the 
design deposited with the Bill. 


Public opinion, however, proved to be dead against it, and the 
Trustees of the Fund decided to hold a second competition. Mr. 
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Telford appeared this time in the role of an ordinary competitor. 
Twelve sets of plans were received for this competition, but only 
five of them were considered worthy of serious consideration. They 
were Brunel’s, Telford’s, Mr. J. M. Rendle’s, Mr. W. Hawke’s and 
Capt. S. Brown’s. 


Unfortunately the authors have been unable to obtain the 
designs of these three latter Engineers, but strangely enough they 
have obtained one rejected design which is reproduced in this book, 
i.e. Armstrong’s (see page 19). Mr. Brunel’s plan on this occasion 
provided for a centre span of 702 feet between the points of suspen- 
sion, length of suspended roadway 630 feet and the inclusion of the 
Leigh side abutment (a costly feature called for by the, to him, 
unnecessarily short span). 


The piers of the Bridge, as shown in the illustrations on pages 2 
and 28, would have presented a much more artistic appearance than 
those of to-day had Mr. Brunel’s design been adhered to. He in- 
tended to have them finished in the Egyptian style of architecture 
in the spirit of the great remains at Thebes. They were to have 
been encased in metal, embossed with figures illustrating the whole 
work of construction at various stages, and the different trades em- 
ployed in its erection and in the manufacture of the material, the 
capping being surmounted by reproductions of the Sphinx. 


The execution of this decorative work would have involved the 
outlay of an additional £10,000 when the Bridge was finally com- 
pleted. Consequently, it was not proceeded with, a fact greatly to 
be deplored. The chains on the land side of the piers were to have 
been secured by rods to a girder secured below the road level, but 
this was also dispensed with. Mr. Brunel’s estimate for this design 
was £57,000. Mr. Telford was content to rely on his original design 
for this competition, as it had not been definitely rejected. 


To assist them in making a decision, the Trustees obtained the 
services of Davies Gilbert, Esq., M.P., formerly President of the 
Royal Society, who visited Clifton in March, 1831, for the purpose 
of inspecting the locality. The Trustees were induced to take this 
course on account of the special attention that gentleman had given 
to the subject of bridges, and from the fact that several important 
alterations in the Menai Bridge as suggested by him had been 
adopted by the Committee of the House of Commons. Mr. Gilbert 
greatly desired to have the assistance of a professional engineer in 
forming his judgement, but this being incompatible with the written 
promise of the Trustees to the five Engineers whose designs had 
been reserved, he associated himself with Mr. John Seaward, an 
excellent mathematician, and who, from his connection with a large 
iron concern at Limehouse, was thoroughly conversant with the 
application of that metal to public works. 


These two gentlemen felt themselves compelled, at the outset, 
to reject Mr. Telford’s plan (though full justice was done to its 
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merits) on account of the Gothic towers which were considered in- 
avin and quite beyond the means at the command of the 
rustees. 


The next design considered was Mr. Brunel’s. Many details of 
his plan were objected to, but on his giving satisfactory reasons and 
explanations his plan was again reserved. 


He proposed a span of 630 feet, deflection of chains 70 feet; 
sectional area of chains 470 square inches; computed weight of 
Bridge 1,468 tons, giving a tension of 1,966 tons or 4 1/5 tons per 
square inch of chain. Mr. Rendle’s design proposed a span of 780 
feet; sectional area 300 square inches; computed weight 1,378 tons, 
giving a tension of 1,861 tons or 64 tons per square inch of chain. 
Mr. Hawke’s design proposed a span of 630 feet; deflection of 
chains 50 feet; sectional area 288 square inches, computed weight 
1,226 tons, giving a tension of 2,022 tons or 7 tons per square inch 
of chain. ‘Captain Brown’s design proposed a span of 780 feet; 
deflection of chains 65 feet; sectional area 324 square inches; com- 
puted weight 1,709 tons, giving a tension of 2,700 tons or about 84 
tons per square inch of chain. The sectional area in all four designs 
has been given because the referees were guided in their decision 
mainly by the strength and stability of the proposed structure. They 
considered that the weight of the Bridge with its greatest possible 
load should not produce a strain upon the chains of more than 54 
tons per square inch, and it can be seen that Mr. Brunel’s design 
alone could fulfill that condition. 


Mr Hawke’s design was specially commended for, the excellence 
of its general details though not considered strong enough. Mr. 
Gilbert and Mr. Seaward therefore recommended that Brunel’s 
design should be accepted and to this the Trustees agreed. It will 
be admitted that however striking Mr. Telford’s design might be, 
the referees exercised a sound judgment in perferring Mr. 
Brunel’s design, which bodily spans the entire space in one un- 
broken curve and finishes a prospect which, for picturesqueness, 
cannot be excelled. 


During this interval Mr. West of the Clifton Observatory, being 
strongly of the opinion that the employment of wire cables instead 
of chains would effect a reduction in cost and facilitate the comple- 
tion of the Bridge, undertook a journey to France and Switzerland 
purposely to examine the celebrated Fribourg Bridge, then just com- 
pleted, and other Continental bridges. On his return he attended 
a meeting of the Trustees and explained his views, which so strongly 
impressed them that they invited Mr. Brunel to a conference. He 
expressed his entire dissent, and, on the question of cost, observed 
that if it were found impossible to raise funds to complete his 
design as proposed he was prepared to design a less expensive 
bridge of equal strength and durability, capable of modification to 
meet the original specification when funds for the purpose should 
be available. This he was requested to do. He therefore prepared a 
plan which he estimated would cost £35,000 only. This reduction he 
proposed to effect by smaller and lighter towers, dispensing with the 
ornamentation, abandoning the two footways, and substituting a bare 
reinforced wooden flooring for the gravel covered wooden flooring 
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he originally intended. These alterations he calculated would reduce 
the weight of the platform by one half and therefore one chain on 
each side of the Bridge would suffice instead of two, whilst, if funds 
should afterwards be available, the second chain on each side could 
be added and the footways appended as originally proposed. This 
reduced plan was approved by the Trustees, but this decision 
created so much dissatisfaction that it was reversed and Mr. 
Brunel’s original design adhered to. The third chain was put in by 
Messrs. Hawkshaw and Barlow, who completed the Bridge, the 
height increased from 230 to 245 feet above high water, and the 
width increased from 24 to 30 feet; these alterations are explained 
in Chapter III. 


LAND ON CLIFTON SIDE OBTAINED AND WORK COMMENCED 


In October, 1830, it was officially announced that the donations 
and loans, including the legacy, amounted to £30,500. The belief 
was at the same time expressed that the Bridge and its approaches 
would cost not less than £45,000. By March, 1831, an addition of 
only £500 had been secured, but taking into consideration the dis- 
turbed state of the country about that period, it is perhaps not 
surprising, this being the year of the Bristol Riots. 


The land for the pier and approach on the Clifton side was 
liberally presented by the Society of Merchant Venturers of Bristol. 


The first stone was excavated in June under the direction of 
Mr. Brunel, being delivered by him to Lady Elton who thereupon 
expressed the warm interest which she felt in so great and impor- 
tant an undertaking, and her hope that the labour of the Trustees 
might be prosecuted to a happy termination. ° 


Shortly afterwards various unforeseen obstacles arose, notably 
the calamitous riots, and little was done for a considerable period. 
_ The passing of the Great Western Railway Bill, however, inaugurated 
a new spirit of enterprise in the City, and the Trustees determined 
to continue, trusting that when needed the requisite amount would 
be forthcoming. 


LAYING THE FOUNDATION STONE 


The foundation stone of the Leigh Abutment was laid on the 
27th August, 1836, by the Marquis of Northampton, who was then 
in Bristol as President of the British Association for the Advance- 
ment of Science. The scene was a very imposing one. Clifton side 
of the water was covered with people in holiday attire, the steamers 
and the other vessels in the river displayed all their colours, and 
from the trees in the woods were suspended a vast number of flags. 
The proceedings were at seven o’clock in the morning. 


When the Marquis arrived at the top of the steps leading down to 
the space where the stone was to be laid, every spot in the locality 
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upon which a human being could find a standing place was occu- 
pied. A number of coins, comprising specimens of all that were then 
in circulation in this country, from the double soveriegn to the farth- 
ing, were deposited in an aperture. An inscribed plate bearing the 
inscription, “The foundation stone of the South Pier of this Bridge 
erected under the provisions of an Act of Parliament of the 11th 
year of the reign of H.M. King George IV, by means of subscrip- 
tions raised in aid of a fund created by Mr. William Vick, heretofore 
a Citizen of Bristol, was laid on the 27th August, 1836, in the 7th 
year of the reign of H.M. King William IV, by the Rt. Honourable 
the Marquis of Northampton, President of the Sixth Annual Meeting 


Laying the Foundation Stone 


of the British Association for the Advancement of Science, held in 
Bristol; amid the acclamations of a large concourse of citizens and 
illustrious visitors, Members of the Association. Principal dimen- 
sions of the Bridge: Distance between the two points of suspension 
702 feet. Length of suspended roadway 630 feet. Height of roadway 
above high water mark 230 feet. Total width of floor 24 feet. 
I. K. Brunel, Esq., Engr.,’”’ was added to the collection, also a copy 
of the Act of Parliament, and a china plate bearing a representation 
of the Bridge upon it. This plate was one of a set which Mr. lvatts, 
of the Gloucester Hotel, had had manufactured for a public break- 
fast at his house that morning. The stone was then lowered into its 
place, and at trumpet signals the concourse cheered heartily and 
the roar of the cannon resounded down the Avon Valley. 


A few days before the ceremony an attempt had been made to 
fix the iron bar (mentioned in Chapter I) across the Gorge. It is not 
surprising that considerable difficulty was experienced in fixing it in 
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position. It had been welded in Leigh Woods, and was drawn across 
the chasm by a capstan on the Clifton side. Just when success 
appeared to be within reach a 10 inch hawser gave way, and the 
bar fell into the river. It was again raised and secured, but it had 
developed a bend. A car was fixed on the bar, as has been stated, 
and on the last Saturday in August a gentleman made an unauthor- 
ised attempt to cross in it, but his progress was stayed in conse- 
quence of the bend, and he narrowly escaped with his life. This 
attempt was made without Mr. Brunel’s permission and much to his 
annoyance. About the middle of September a new bar was fixed and 
Mr. Brunel, accompanied by a lad, made the first passage on 
September 27th. 


Work progressed slowly until 1837, when the contractors became 
bankrupt; however, the Trustees then went on with the work them- 
selves, and by 1840 the Leigh Abutment, a massive piece of red 
sandstone masonry 110 feet in height, which commences at a height 
of 130 feet above high water mark, was completed at a cost of 
£13,971, and by 1843 the Clifton Abutment was also completed and 
work on what is really the core of the intended piers well advanced, 
and a contract was entered into for a portion of the ironwork. 


The piers, which are surmounted with freestone and massive 
iron caps, are constructed of local Pennant stone masonry, and 
although they cannot be described as ornamental, they impart a very 
convincing feeling of strength and solidity, the pier on the Clifton 
ae of the river rising off the solid rock on the sheer edge of the 
cliffs. 


During 1843 when the piers were practically completed, the 
public were informed that the whole of the £45,500 raised (including 
Vick’s legacy) had become exhausted and that no less than £30,000 
more would be required to complete the undertaking. This state- 
ment, which caused equal surprise and dissatisfaction, was regarded 
as the death warrant to the project, and work was practically sus- 

pended. 


A further struggle was made to raise additional capital, but 
little was forthcoming. The contractors for the chains and ironwork 
pressing for the balance of their claim, it was resolved in 1851, when 
£47,400 had been expended, to sell the ironwork and plant, and, in 
February, 1853, the former was purchased by the South Devon Rail- 
way Co. and transferred to Saltash, to be there used by Mr. Brunel 
as tension members of the great lenticular railway bridge over the 
Tamar. 


The time limit for the construction of the Bridge by the Act 
of 1831 expired on May 29th, 1853, and work was then abandoned, 
with only the two piers standing gaunt and grey against the skyline, 
and the iron bar laid across the Gorge, and this within a mile of a 
city proverbial for its wealth. 


In 1857 another attempt was made to complete the undertaking, 
using wire ropes instead of chains. Lieut.-Colonel E. W. Serrell, of 
U.S.A., who had both designed and constructed the Queenstown and 
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Lewiston Bridge across Niagara on this principle, entered into an 
agreement with Mr. J. W. Miles, a Bristol banker, on behalf of a 
provisional Committee, to complete the Clifton Suspension Bridge 
on the same principle. The promoters undertook to raise the neces- 
sary capital and to secure the requisite powers while Colonel Serrell 
agreed to provide all necessary materials and labour, and to com- 
plete the work within fifteen months of obtaining the Act, for a sum 
of £17,000. The main priciples of the Colonel’s plan were submitted 
to Brunel, but either because his report was unfavourable, or 
pecuniary support was not forthcoming, the idea did not fructify. As 


Old View From River Bank 


compensation for his pains, however, Serrell received an advance of 
£90 to cover his expenses.* 


From that year until the Spring of 1860 nothing was done. 
Several proposals were made for completing the Bridge during 
Brunel’s lifetime, but it seemed impossible to awaken any real 
interest in the matter. 


The two piers, two unsightly masses of rough unfinished 
masonry, often referred to as “Monuments of Failure’, dedicated to 
“Vicksburg”, appeared to have constituted an eyesore to Bristolians 
as a lasting illustration of the folly which began a thing and was 
not able to finish. The Clifton Improvement Committee often pro- 
posed that they should be taken down and the whole project finally 
abandoned, but fortunately saner counsels prevailed, and they 
remained in full view of the Engineers then constucting the Great 


* After suffering severe damage on a previous occasion, the Queenstown and 
Lewiston Bridge, constructed by Serrell, finally fell during a severe storm in 
January, 1862. 
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Western Railway, thus keeping it constantly in their minds, a circum- 
stance which was eventually to lead to its completion. 


The closing down of the works at Clifton was an especially 
severe blow to Mr. Brunel, for he always regarded the Clifton 
Suspension Bridge as the real starting point of his independent 
career. 


It had brought him into touch with the West of England, and 
was no doubt instrumental in bringing him to the notice of the pro- 
moters of the Great Western Railway for which he ultimately became 
Chief Engineer, but in spite of his great efforts he failed to obtain 
pict gat funds to complete his work, and in the autumn of 

[i . 


CHAPTER Ill 
NEW COMPANY FORMED AND BRIDGE COMPLETED 


TO the everlasting credit of British Engineers steps were taken in 

1860 to remedy this discreditable state of affairs, and the com- 
pletion of the Bridge was undertaken. At a meeting of the Trustees 
and a Provisional Committee, held in May, Captain Mark Huish 
announced that a Company for the completion of the Bridge had 
been formed by some of the principal Members of the Institution of 
Civil Engineers, “Who had an interest in the work, as completing a 
monument to their late Friend and Colleague, Isambard Kingdom 
Brunel, and at the same time removing what was considered a slur 
upon the Engineering talent of the Country.” 


The new Company’s capital was to be £35,000 in shares of £10 
each and £11,600 in Debentures, and in consideration of £2,000 in 
paid-up shares the Trustees of the former Bridge made over to the 
Company all their interest in the work. 


The demolition of the superstructure of the Hungerford Suspen- 
sion Foot Bridge, London, which consisted of a central span of 676 
feet and two side spans each 345 feet long, with a width of 14 feet, 
facilitated the completion of the work at Clifton, for the chains of 
the former were purchased at the very low price of £5,000, though 
they were of specially fine quality, probably of Lowmoor iron. 


The Hungerford Bridge, which had been built by Brunel during 
the period 1841 to 1845, was being superseded by the present 
Charing Cross Railway Bridge, designed by Mr. John Hawkshaw 
(afterwards Sir John Hawkshaw), and as it appeared likely that the 
materials would be suitable with but slight modification for the 
Clifton Piers and Mr. Brunel’s design for that structure, Mr. J. 
Hawkshaw, F.R.S., and Mr. W. H. Barlow, F.R.S., reported favourably 
on the project, and a committee was formed who determined to form 
the new Company referred to above and to apply for a new Act of 
Parliament. The first Directors of the new Company were: Mark 
Huish (Chairman), Isaac Allan Cooke, Douglas Galton, John William 
Miles, George Parker Bidder, James Ford, Robert John Hall, William 
Smith Nicholson. Messrs. J. Hawkshaw, F.R.S., and William Henry 
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Barlow, F.R.S., were appointed Engineers. Mr. T. Airey superintended 
the construction of the Bridge throughout, and it was greatly due to 
his energy that such satisfactory progress was made, when once the 
work was commenced. He also designed much of the machinery 
employed in the erection of the Bridge and generally rendered 
valuable assistance. Cochrane Grove & Co., of Dudley, were the 
contractors. 


The second Act of Parliament was obtained and received Royal 
Assent on June 28th, 1861. The object which William Vick had in 
view when he made his bequest, “A bridge to be Toll free”, was 


Mr. William Armstrong’s Design 


not lost sight of by Lord Redesdale, the Chairman of Committee 
in the House of Lords, who insisted on a clause being inserted in 
the Act which would ensure this eventually. This Act stipulated that 
the weight limit of any one vehicle, including the load, should not 
exceed six tons, and that the collective weight of all vehicles, etc., 
on the Bridge at any one time should not exceed 28 tons. 
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It must not be supposed that the work was a mere removing 
of the superstructure of the Hungerford Bridge to Clifton and re- 
erecting it there. The Directors received from Hungerford 1,040 tons 
or ironwork and in order to complete the structure they had to 
prepare 500 tons to supplement this, i.e. 200 tons of additional 
chain and 300 tons of girder and ironwork. It can thus be seen that 
the quantity brought from London was roughly two-thirds of the 
amount required. 

__ The cost of Parliamentary proceedings in connection with this 
Bill was the exorbitant sum of £1,521, which arose principally from 
frequent negotiations with Lord Redesdale, who put what were 
considered to be such onerous conditions upon the Company, and 
of which they were able to obtain some modification. 

The prospectus of the new Company was issued in May, 1860, 
preference being given to applications from original subscribers to 
the Bridge, the letter accompanying the Prospectus being as 
follows: 

“Clifton Bridge Offices, 
53 Parliament Street, 
Westminster, 
May 29th, 1860. 
Dear Sir, 

In sending you a prospectus of the Clifton Bridge Company, 
allow me to hope that you will record your name as a Share- 
holder out of respect to the memory of our late Friend, Mr. 
Brunel. 

The promoters of the undertaking,especially the Engineer- 
ing portion of them, consider that in completing Brunel’s first 
great work at Clifton with his own chains from Hungerford they 
will erect a monument to his fame of the noblest kind. 


From the advantageous character of the financial arrange-" 


ments entered into it is confidently expected the project will 
prove remunerative. 
| remain, Your Sincerely, 
CHRISTR. CLAXTON 
Hon. Secy.” 


The prospectus stated that the promoters entered into three agree- 
ments as follows: 

“dst. For the purchase of all the interests of the original Trustees 
in the Land, Piers, and Works at Clifton subject to the necessary 
Parliamentary powers being obtained. 
2nd. For the purchase of all the Chains, Superstructure, and 
Anchorage from Hungerford subject to the purchase being com- 
pleted within a limited time. 
3rd. A Provisional Contract for the taking down and erecting 
the chains in situation. 

All these agreements have been made on highly advantageous 
terms. 

Mr. Hawkshaw and Mr. Barlow state that under these circum- 
stances and to construct the Bridge 24 feet wide, viz. with a 
roadway of 16 feet and 2 footways of 4 feet each the total 
cost of erecting the Bridge and completing the Approaches, 
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Lodges, Gates, Fencing, etc., will not exceed £27,000 exclu- 
sive of Parliamentary and other contingent expenses. 


“Negotiations are pending with a large landed proprietor on the 
Somerset side of the River respecting an increase in width 
of the Bridge to 30 feet and to this proposal the promoters 
are willing to agree providing satisfactory arrangements in 
respect of the additional cost (estimated by the Engineers 
at about £5,000) can be made.” 


Of this Prospectus the Bristol “Mirror” of 26th May, 1860, says:— 


“Talking of the advantages of Clifton we refer our readers 
to our advertising columns where will be found the advertise- 
ment for the Clifton Bridge respecting which we had notices in 
our paper some weeks back. We are glad to see Bristol coming 
out so strong as it does in Provisional Committee Men. We 
understand that the subscriptions have already amounted to a 
large sum even before any public effort in London and without 
counting upon anything from the locality most interested. As a 
speculation, investment in the Bridge Company is a safe one if 
faith may be put in the calculation of former days and those of 
the present which we consider have been set at a low figure 
looking at the increase of Clifton since 1844 and at the proba- 
bilities as to the still further increase which will doubtless be 
the motive power with subscribers who look to investment only. 
Others, however, and we allude to the celebrated Engineers 
who have moved in the matter, seemed to have been influenced 
by a desire to perpetuate a great feat of Engineering redolent 
of fame to one of their own body. We in Bristol have our own 
credit at stake. The bare Piers at Clifton and Leigh have long 
been a reproach to us and the subject of comment by thousands 
of visitors. We trust this reproach is now in a fair way of being 
wiped out and that ere two years are over we may be able to 
reach Leigh Woods without having to descend and ascend two 
steep hills beside the risk of being drowned in the Avon.” 


A Report issued on November 1st, 1860, by the Clifton Suspension 
Bridge Company stated:— 


“In the Prospectus issued to the public in the Spring it 
was stated that ‘negotiations were pending with a large landed 
proprietor on the Somerset side of the River respecting an 
increase of width of the Bridge from 24 to 30 feet, and to this 
proposal the promoters were willing to agree provided satisfac- 
tory arrangements in respect to the additional cost (estimated 
by the Engineers at about £5,000) could be made.’ 


“One of the first objects of the Board after its appointment 
was to endeavour to bring these negotiations to a successful 
issue as the pospects of the undertaking before Parliament 
depended in some degrees on their result. They have now to 
inform the Shareholders that after careful consideration they 
have concluded arrangements with Sir Greville Smyth (the 
Landowner referred to) whereby in consideration of the benefits 
to be conferred on his property by the construction of a 30 foot 
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bridge he agrees to take shares to the extent of £2,500 in the 
undertaking and to give a donation of £2,500.” 


Apropos of this the Bristol “Mirror” of 3rd November says:— 


_ “In our advertising columns will be seen a report from the 
Directors of the Clifton Suspension Bridge by which it appears 
that six-sevenths of the capital of £35,000 has been taken up 
and it also appears that Sir Greville Smyth agrees to take 
£2,500 in Shares and to give £2,500 on the completion of the 
Bridge which is now to be 30 feet wide. 


“Most heartily do we congratulate the public of Bristol 
and Clifton as well as the inhabitants of Gloucestershire and 
Somerset on the prospect before them in this much wanted 
and long withheld desideratum.” 


For the gift of £2,500 Sir Greville Smyth was granted exemption 
from Toll for himself, or the owner for the time being of Ashton 
Court, and for his horses and carriages, for a period of 30 years 
from the opening of the Bridge, a privilege he enjoyed up to within 
a few years of his death. 


DETAILS OF CONSTRUCTION 


In order to use the chains of Hungerford Foot Bridge with 
economy, however, it was necessary to put in three superimposed 
chains on each side of the Bridge instead of the two which Mr. 
Brunel desired. It would have been very difficult if not impossible 
to ensure proper distribution of loads had each suspension rod been 
attached to all three chains collectively, so to get over the difficulty 


The Original Hungerford Suspension Bridge 


the rods were attached to one chain only at each panel point, the 
next rod being carried by the second chain, and the next by the 
third chain, and so on throughout the Bridge. The result is that 
under concentrated loads there is a flexibility in the chains which 
would have been beneficially reduced had Mr. Brunel’s original 
scheme for two chains been adopted. 


The Clifton Bridge differed considerably in its dimensions and 
details from Hungerford. The span of the centre is greater, the 
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span of the latter being only 676 feet. On the other hand the 
piers at Hungerford stood out in the river, necessitating a roadway 
suspended on the half spans on each side, as well as the centre; 
whilst at Clifton, the approaches reaching to the piers themselves, 
the centre was the principal part required, so that the chains on the 
land side of the piers are much shorter than in the Hungerford 
Bridge; hence the appearance of the curves described by the chains 
of the two bridges is quite different. At Hungerford each set only 
consisted of two chains. On the whole, therefore, about one-third 
more ironwork was required for the Clifton Bridge than was 
obtained from the materials of the one removed from Hungerford. 
Each set of chains is entirely independent of the others. They are 
composed of flattened links, the ends being enlarged to make room 
for the bolt holes. These links are arranged side by side, the ends 
being interlaced with those of the next group of links, one common 
bolt passing through them all unites them in a main hinge joint, the 
suspension link for the suspension rods being inserted in the centre 
of the hinge. 


The work was commenced in November, 1862, as soon as the 
chains at Hungerford became available, the task of carrying the 
chains across the Gorge being carried out by a very simple yet 
ingenious method; viz. by forming a temporary wire rope staging 
across the Gorge, from the top of one pier to the top of the other, 
in the position in which the chains now are, the first wire being 
passed across on June 4th, 1863. This staging had six wire ropes 
placed side by side in a space of 6 feet 6 inches, being bound with 
hoop iron, doubled over and riveted. Two other ropes were sus- 
pended 3 feet 6 inches higher, to act as handrails, and were attach- 
ed to the lower ropes by hoop iron, doubled over and riveted. 
Another rope was fixed high enough above this trackway to carry the 
“Traveller,” a light frame suspended on wheels upon this upper 
wire, which was used to transport the links to the men placing them 
in position. The staging was completed by August, 1863, also the 
rock excavation for the anchorages of the eastern chain which was 
put together first. The chains were commenced from the anchor- 
ages, being laid upon the staging on wood blocks, the work being 
carried on from both ends simultaneously, as many as 100 links 
being attached in one day, the wood blocks being removed when 
the chain had been joined at the centre. When the lower chain had 
been connected up the second was built upon it, and the third one 
in turn upon the second. The trackway was then taken down and 
transferred to the western side, the same procedure being observed 
there. It should be remarked that the chains are rather stronger near 
the piers than in the centre of the Bridge. The need for this arises 
from the fact that the tension in the chain, as a result of its own 
weight and that of the roadway, varies with its inclination, being 
greatest at the piers and least at the centre. To a certain distance 
from the towers, therefore, each chain is composed breadthwise of 
eleven links alternately with twelve, whilst towards the centre 
there are only ten alternately with eleven. Why the number of 
links is alternately odd and even will be seen at once if three 
fingers are interlaced between four of the other hand. The chains 
were completed on 8th May, 1864. 
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With regard to the temporary platform, it can be imagined that 
until weighted down with the chain under construction it would be 
very susceptible to swaying in a strong wind. This was provided for 
by attaching a rope from the centre down to the rock on either side, 
and it is recorded that in a heavy gale this rope broke and the 
platform was blown up considerably above its normal level, and then 
came down with a force that caused the Contractors great anxiety, 


The Bridge in 1863 


but fortunately without causing any damage. Guy ropes were then 
attached and the platform was kept in position satisfactorily. 


The design of Messrs. Hawkshaw and Barlow for the Bridge was 
somewhat different from that of Brunel. As has been stated, the 
height was increased from 230 to 245 feet, the chains increased from 
two to three, the girders were all iron instead of a combination of 
“wood and iron, and the anchorages were brought nearer the piers, 
thereby shortening the land chains. Against these improvements (or 
perhaps we had better say alterations) was to be set the bald 
aspect of the piers. (These were often a bone of contention at the 
early meetings of the Company.) 


The chains are carried over the piers on roller-borne wrought- 
iron saddles of enormous strength, these saddles resting on roller 
frames of cast iron, with rollers of cast steel. These rollers enable 
the saddles to move in either direction as the chains expand or con- 
tract, the saddle travelling to and fro upon its baseplate according 
to the expansion or contraction of the chain. The double set of steel 
rollers (each 2 feet by 44 inches diameter) are arranged side by 
side between the main saddle and massive cast iron base; the two 
lower chains are attached to the main saddle, whilst the upper is 
secured to the auxiliary saddle which is bolted to the main saddle. 
There are of course four saddles, one for each set of chains at each 
pier. The land chains are deflected downwards by fixed land sad- 
dies of wrought iron, where they enter the tunnels leading to the 
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anchorages. The chains are secured to the saddles in a like manner 
to those on the tops of the piers, the saddle, of course without rol- 
lers, being fixed to a foundation of brickwork at the top of the 
tunnels just below the surface. As they descend from the saddle the 
three chains separate from each other in order to afford room for 
their separate fastenings, the tunnels increasing in width propor- 
tionately. The tunnels are at an angle of 45 degrees, and are about 
60 feet long down to the upper surface of the brickwork in which 
the chains are embedded to a further depth of 10 feet, the three 
chains being 5 feet apart in the anchor pits. In this brickwork are 
left three apertures through which are passed the last links of the 
chains. These links then pass through cellular cast iron anchor 
plates, 5 feet by 6 feet, each weighing 3 tons, which are embedded 
on a mass of blue Staffordshire brickwork in cement, built on a plan 
in the form of an arch abutting on the solid rock, the chains being 
secured at the rear of the anchor plates by folding wedges of 
wrought iron. The tunnels are cut through the solid rock, and the 
anchor pits, where the chains terminate, are only accessible by 
means of a shaft 70 feet in depth, the covering grating of which is 
situated 40 feet outside the toll houses. 


The suspension rods, which are 8 feet apart, were next attached 
to the chains by means of the suspension links, previously described, 
and concurrently with this progress was made with the two longi- 
tudinal stiffening girders (the plate girders which run one on either 
side of the roadway the whole length of the Bridge), each section of 
which is 16 feet long by 3 feet deep. These sections were placed in 
position by a specially designed crane, weighing about 5 tons with 
a long overhanging jib on which they were slung until attached to 
the suspension rods by plates bolted on the girders, the rods being 
adjusted to the required length by double-threaded screw sockets. 
The cross girders were then fixed in position, being bolted to the 
bottom of the longitudinal girders. The footways are bounded on the 
outside by a light iron balustrade of lattice girders, rather more 
than 4 feet in height. 


It will thus be seen that the framework of the Bridge consists of 
two systems of girders at right angles to each other, the longitudinal 
girders fulfilling the double purpose of strengthening the Bridge and 
serving as a fence between the road and footways. There is also 
diagonal cross bracing under the roadway between the cross girders 
which tends to strengthen the Bridge against horizontal pressure. 


The work of fixing the suspension rods and girders was carried 
on from both ends at the same time, the cross girders being then 
boarded over and the crane moved forward, the whole operation 
being repeated. The floor of the roadway was laid with sleepers of 
well-seasoned Baltic timber 5 inches thick, securely tongued 
together over which was laid transversley another flooring of plank- 
ing two inches thick*. 


* This upper wood flooring has been since renewed at intervals viz: in 1884, 
1897, 1948 and 1958. It was in 1897 that the wooden decking was first 
covered with Limmer Dock Asphalt. In 1958-9 all timber was renewed, 
irrespective of its condition. Roughly 70% of the heavy supporting baulks 
were found to be the original timbers used in the construction nearly 100 
years before. The amount of timber used in the work of renewal was 10,000 
cubic feet (60 standards). 
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The structure was finished free from engineering mishaps, and 
only one fatal accident occurred. 


The Bridge in 1864 
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The suspension rods, as has been stated, are fitted with double 
threaded sockets (or bottle screws) which enables a rod to be re- 
placed and its length adjusted correctly should one or more snap in 
in a very high wind. This has only occurred on one occasion, when 
two on the northern side and three on the southern side snapped. A 
special appliance is provided for taking the weight of the longitudin- 
al airco whilst this is being done, the apparatus taking the place of 
the rod. 


At the time that the Bridge was constructed the question of 
tying it down from underneath was discussed, but as the Bridge 
sometimes rises in the centre as much as 6 inches due to variation 
in temperature this was not considered practicable. Portions of the 
original ironwork which have been removed for testing purposes 
show scarcely any deterioration, the fine quality of the metal having 
no doubt something to do with this. In addition, the whole of the 
bridge is very carefully maintained, as by repeated cleaning and 
painting, and is thus kept in a very good state of preservation. 


Work on the chains or underneath the Bridge is carried out by 
means of cradles. So accustomed are the men engaged upon the 
maintenance of the Bridge to the altitude at which they work that, 
when painting, etc., is in progress they may be seen walking up 
or down the chains, carrying their implements, as though it were 
the simplest thing in the world to walk up a 2-foot chain at an angle 
of 35 degrees at a height of about 255 to 300 feet above the river. 


The cradle for work underneath the Bridge is suspended from 
the handrails on the outside of the Bridge, the rollers of the cradle 
travelling along these rails, the spikes being removed to permit 
this being done. The whole Bridge is gone over systematically, 
chains, anchorages, piers, rods, etc., the operation occupying three 
years, whilst the Bridge is thoroughly inspected at frequent intervals 
by the Bridge Consulting Engineers, and reported upon. 


In 1925 the anchorages on the Leigh side were further strength- 
ened, at an approximate cost of £1,400, solely as a precautionary 
measure. This was done by boring into the rock at the tunnel, 
above, below, and on either side of the chains, close to the upper 
surface of the brick skewbacks, and fixing stays and chains from 
these borings to the main chains, the whole tunnel being afterwards 
filled in with concrete to a height of about 20 feet above the 
skewbacks. 


In 1927 the roadway cradle required replacement, and the work 
was entrusted to Messrs. John Lysaght Limited, Engineers, of Bristol. 
The old one had to be unbolted, lowered the 245 feet to the roadway 
below, and the new one raised into position and connected up. This 
was done without a hitch. In 1957 another cradle capable of span- 
ning 64ft. of carriage-way was assembled from the bridge itself. 
This enables repairs and maintenance underneath the bridge to be 
carried out more easily. 


It was considered desirable in 1932 to strengthen the series of 
links next to the land saddles at both ends of the Bridge. The same 
Engineers were employed. Eight extra links were added, one on 
either side of each chain. As these new links had to be fitted so as 
to take the same strain as the remainder, they had to be heat 
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CHAPTER IV 
OPENING OF THE BRIDGE 


HAVING followed the fortunes and misfortunes of the Bridge 

from the time of Mr. William Vick’s legacy to its completion, 
we can readily understand the pride and joy of those engaged upon 
its construction and responsible for its erection, also the desire of 
Bristolians in general to make the opening ceremony worthy of the 
great occasion. Flags were flown and triumphal arches and a 
covered stand were erected to accommodate those ladies and 
gentlemen who were invited to witness the opening ceremony, 
whilst the high ground in the vicinity appears to have been made 
good use of by the crowd, in addition to their lining the thorough- 
fares through which the procession passed. 


As the programme shows, the procession was an imposing and 
extremely lengthy one. Hope had been entertained that a member of 
the Royal Family might have come down to perform the actual 
opening ceremony as was the case with the Royal Albert Bridge, 
Saltash, but railway travelling in those days was far from being a 
pleasure, so that it was left to the Lord-Lieutenant of the County of 
Gloucester and of the City and County of Bristol and the Lord- 
Lieutenant of the County of Somerset to do so. 


A commemorative medal was struck to mark the occasion, but 
there is no information as to whether these were available to the 
general public or only presented to those actually participating in 
the ceremony. 


PROGRAMME OF PROCESSION 


Opening of the Clifton Suspension Bridge 


THURSDAY, DECEMBER, 8th, 1864 


Programme 


A MILITARY PROCESSION, consisting of the following Forces, will 

parade under the command of CoL. BRUNKER (Inspecting Field 

Officer of the District) and will gy through the Streets to the 
Bridge. 


THE NAVAL RESERVE 
(under Commander Field, R.N.) 


THE QUEEN-CHARLTON TROOP OF NORTH SOMERSET 
YEOMANRY CAVALRY 
(under the command of Capt. Haviland) 
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THE STAPLETON TROOP OF ROYAL GLOUCESTERSHIRE HUSSARS 
(under the command of Capt. Cruger Miles) 


The Troops of Yeomanry will be under the command of Major A. B. 
Savile, Royal Gloucestershire Hussars 


< 
THE BRISTOL VOLUNTEER ARTILLERY 
With Six Field Guns 
(under the command of Lieut.-Col. Saville) 


THE BRISTOL VOLUNTEER ENGINEERS 
(under the command of Major Pearson) 


THE BRISTOL VOLUNTEER RIFLES 
(under the command of Lieut.-Col. Bush) 


A PROCESSION WILL TAKE PLACE 
THROUGH THE CITY 


and is expected to consist of 


THE ODDFELLOWS THE FORESTERS THE DRUIDS 
THE SHEPHERDS 


and other Friendly Societies 
AND THE VARIOUS TRADES 
Carrying their Respective Banners and Emblems 


€ The details and arrangements of the forming and marshalling 
of this Procession will be made known as soon as they have 
been finally settled by their Office Bearers. 


THE APPROACH TO THE BRIDGE ON THE CLIFTON SIDE will be 
lined by detachments of the Bristol Volunteer Engineers and Rifle 
Corps; and the ground in the immediate vicinity will be kept by 
Superintendent Handcock and a body of Bristol Police, who will have 
instructions to enforce obedience to the regulations of the Programme. 


THE APPROACH ON THE LEIGH Woops SIDE will be lined by the 
Naval Reserve, and Somersetshire Volunteer Artillery Corps (under 
Capt. Sir. A. H. Elton, Bart.) and by the Bristol Volunteer Artillery 
Corps. Chief Constable Valentine Goold and a body of Somerset 
County Police will be in attendance to keep the ground. 


No persons, except Ticket Holders for the Bridge Procession, will 
be permitted to cross the Bridge from either side, 
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Carriages 


In order to prevent confusion, the Road from Manilla Hall in 
front of Gloucester-row to Sion-hill and to Litfield-place will be kept 
open, and all carriage traffic will be required to pass from Manilla 
Hall towards Gloucester-row and Sion-hill or Litfield-place, and no 
carriage traffic will be permitted to pass on those roads in the 
contrary direction, and the Police will be instructed accordingly. 
Carriages with persons having Tickets to join the Procession, or for 
admission to the Grand Stand, will set down at the entrance to the 
Clifton approach road not later than 11.15. 


Grand Stand 


A covered Stand, with seats, for the accomodation of Ladies 
and Gentlemen having Tickets of Admission, will be erected on the 
entrance roadway to the Clifton approach: and the Ticket-holders 
are requested to take their seats not later than 11.30. 


A limited number of Extra Tickets, price 5/- each, can be 
obtained at Mr. Curtis’s Office, Exchange, Bristol up to the day of 
opening. 


The Boys of QUFEN ELIZABETH HospiraAL and also of Mr. 
CoLSTON’s HospiTAL will march with their Bands to the Bridge, and 
will be ranged on the bridge footpaths; and no other persons will be 
permitted to occupy such footpaths. 


The Bridge Procession 


This Procession, consisting of the several Bodies hereafter 
mentioned, will form on the line of roadway extending from the 
Clifton Hotel to the Bridge. The Procession will begin to cross the 
Bridge from the Clifton side at 12 o’clock precisely, in the following 
order: 


Contractors — Messrs. COCHRANE & GROVE 


Superintendent of Works—Mr. T. AIREY, and the BRIDGE WORK MEN 
NAVAL RESERVE 


NORTH SOMERSET YEOMANRY CAVALRY 
ROYAL GLOUCESTERSHIRE HUSSARS 
BRISTOL VOLUNTEER ARTILLERY, with Sıx FIELD Guns and BAND 
DETACHMENT OF BRISTOL VOLUNTEER ENGINEERS and BAND 
DETACHMENT OF BRISTOL VOLUNTEER RIFLES and BAND 
CoL. BRUNKER and STAFF OFFICERS 


ALL OFFICERS of the ARMY, Navy, MILITIA, and VOLUNTEERS, IN 
UNIFORM, 


who shall signify their readiness to attend 
FIELD OFFICERS OF VOLUNTEER CORPS. 
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CONSULS OF VARIOUS NATIONS 


THE RIGHT REV. THE LORD BISHOP OF GLOUCESTER AND BRISTOL. 
BisHop’s CHAPLAIN. BisHop’s SECRETARY. 
THE VERY REV. THE DEAN OF BRISTOL 


RESIDENTIARY CANONS. 
INCUMBENT OF CLIFTON. INCUMBENT OF CHRIST CHURCH. 


HIGH SHERIFFS of the COUNTIES OF GLOUCESTER and SOMERSET. 


THE RIGHT HONOURABLE THE EARL OF DUCIE 
(Lord Lieutenant of the County of Gloucester 
and of the City and County of Bristol). 


THE RIGHT HONOURABLE THE EARL OF CORK. 
(Lord Lieutenant of the County of Somerset). 


MEMBERS IN PARLIAMENT for the City and County of BRISTOL. 


MEMBERS IN PARLIAMENT for the COUNTIES of GLOUCESTER and 
SOMERSET. 


NOBLEMEN AND OTHER INVITED GUESTS. 


Chairman of the Bridge Committee — MARK Hutsu, Esa. 
Deputy Chairman — CAPTAIN DOUGLAS GALTON. 


Directors: 
G. P. BIDDER, Esq. JOHN WILLIAM MILEs, Esq. 
ISAAC ALLAN COOKE, Esq. CAPTAIN WM. SMITH NICHOLSON. 
JAMES FORD, Esq. ARTHUR JOHN KNAPP, Esq. 
Engineers — JOHN HAWKSHAW, Esq., W. H. BARLOW, Esq. 
Solicitors : 


Mr. CHARLES E. WARD, Mr. CHARLES GEO. H. ST. PATRICK. 
Secretary — CAPTAIN CLAXTON, R.N. 
Accountants — Mr. JOHN CURTIS, Mr. W. W. WEBB. 
Auditors — Mr. JAMES Busa, Mr. T. T. PIKE. 


SHAREHOLDERS IN THE COMPANY. 


THE RIGHT WORSHIPFUL THE MAYOR OF BRISTOL. 
attended by 


THE OFFICIALS OF THE CORPORATION, IN STATE. 
THE RECORDER. THE HIGH SHERIFF. 
THE MAGISTRATES. 

THE ALDERMEN AND TOWN COUNCILLORS. 


MASTER, WARDENS, AND COMMONALTY OF THE SOCIETY OF MERCHANT 
VENTURERS. 


GOVERNOR, DEPUTY GOVERNOR, ASSISTANTS, AND GUARDIANS OF 
THE Poor. 


PRESIDENTS AND OFFICE BEARERS OF ODDFELLOWS. 
FORESTERS, DRUIDS, SHEPHERDS, FRIENDLY 


SOCIETIES, AND TRADES. 
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Opening Ceremony 


On the arrival of the Procession on the Leigh Woods side, a Salute 
will be fired by the guns of the Volunteer Artillery, stationed in the 
Woods; and the Procession, with the exception of the Naval Reserve, 
Cavalry, and Artillery, will immediately right-about-face and recross 
the Bridge. 


On the return of the LORD LIEUTENANTs in front of the Grand 
Stand, the Ceremony of Opening the Bridge will take place as 
follows: 


The CHAIRMAN will read an Address and request the LORD 
Bisuop to offer Prayer. 


The CHAIRMAN will then request the LORDS LIEUTENANTS to 
declare the Bridge open as from the following Morning, viz: 
The Earl of Ducie for the County of Glo’ster and City and County 
of Bristol. 


The Earl of Cork for the County of Somerset. | ; 
after which a second Salute from the Artillery will be fired. 


The Ceremony will conclude by the Bands playing the National 
Anthem. 


The whole of the Civic Procession over the Bridge will be 
marshalled by the Superintendent of Police and his assistants. 


( After due consideration, it has been determined that it will 
not be expedient to allow any other Procession or the general 
Public to cross over the Bridge on the opening day, but on 
the following day it will be open for general Traffic. 


The Banguet 


A Banquet (Morning Dress) will be given at the Victoria Rooms 
at half-past Four precisely, by the Chairman and Directors of the 
Company, to the Lords Lieutenants, the Mayor and other invited 
Guests; and a limited number of Extra Tickets will be issued to the 
public on application to the Directors, addressed, “Mark Huish, Esq., 
Chairman, (care of Mr. Curtis) Exchange Buildings, Bristol.” 


Price of such Extra Tickets (including Wine): for LADIES 7/6 
for GENTLEMEN 12/6. 


From Eight to Ten o'clock in the Evening, the Bridge will be 
Illuminated by ELECTRIC LIGHTS. 


By order of the Directors, 
C. CLAXTON, Secretary 
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OPENING-DAY CELEBRATIONS 


The Bristol “Daily Post” of Friday, December 9th, 1864, 
devoted a page and a half to the procession celebrations and other 
details connected with the opening, and a few extracts taken at 
random from this may be of interest:— 


“OPENING OF THE SUSPENSION BRIDGE.” 
“Grand Gala Day Yesterday” 


“Never probably has there been a night less promising as 
the vigil of a great holiday festival, than was that of the 7th 
December in the Year of Grace 1864. Heavy, persistent, 
drenching rain fell hour after hour until the streets swam like 
rivulets. Men‘s hearts sank within them as the apprehension 
became more and more confirmed that all the preparations that 
had been made, with so much industry, and at such cost, in 
order to give eclat to the opening of our Suspension Bridge 
had been labours in vain. 


Happily the morning broke more hopefully and improved 
as it progressed. As it was, the day proved on the whole a satis- 
factory one, and we think we may confidently appeal to ‘The 
oldest Inhabitant’ to say whether he has ever witnessed, in 
Bristol, a demonstration more imposing, rich, varied and ele- 
gant in its decorative display. 


Some perhaps might have felt disappointed that the com- 
pletion of a work which may be considered national, and that 
too in no unimportant sense, failed to draw to our City any 
member of the reigning family, and we quite agree that the 
Prince of Wales or Queen Victoria herself would have lost no 
dignity by being present.” 


Then follows a lengthy description giving full details of the 
forming up of the Procession; and of the crowds it says:— 


“It is difficult to conceive and much more to describe the 
bustle and crowding that marked the thoroughfares of the 
City. The people of Bristol seemed to have turned out en masse, 
whilst their ranks were swelled by the arrival of immense num- 
bers from the surrounding Towns and Villages. We do not 
think we should over estimate the crowds that were to be 
found at some one or other point of the City, if we placed the 
number at 140,000 to 150,000. Flags and banners were dis- 
played in all directions, the Church bells too rang out their 
joyous music, everybody was decked out in holiday guise.” 


35 


CLIFTON SUSPENSION BRIDGE 


Next follows a description of the Streets’ decoration, the con- 
cluding paragraph of which states:— 


“Elegant in the extreme was the ornamentation of the 
approaches to the Suspension Bridge. Evergreens, artificial 
flowers and flags being displayed with the taste that spoke 
volumes for the care of Lieut. Jackson and the gardeners of the 
neighbourhood, who for the last fortnight had been indefatig- 
able in their exertions at decorating the piers and the thorough- 
fares leading to them. The first object which attracted the 
notice of one approaching the Bridge from the Clifton side was 
the lofty and elaborate arch fashioned by the gardeners, and 
which did them great credit. The semi-circular archway of a 
classic character was surmounted by an ornate triangular pedi- 
ment, in the centre of which was a cluster of scarlet geraniums 
with white camelia in their midst and surrounded by a floral 
wreath. On the ultramarine ground was displayed a white scroll, 
on which was inscribed the names of the men who had aided 
in the erection of the Bridge or were to take part in the open- 
ing ceremony, including Vick, Gloucester, Ducie, Brunel, 
Barlow, Hawkshaw, etc.” 


On the two columns of another arch, nearer the Bridge, was 
inscribed, “Via Vincenti Vix Victa,” and ‘‘Vick’s Victory, 1864.” 


The “Daily Post” then goes on to describe the decorations of 
the Bridge, the Police Regulations, Artillery, Naval and Military, 
and Trades and Friendly Societies’ processions in detail, the whole 
occupying several columns concluding with:— 


“The length of this procession showed how wise had been 
the decree of the Directors in limiting the number of those who 
passed over, to the delegates of the Trade and Friendly 
Societies only, for even these made up a procession of very 
great length. After the whole of the procession had passed 
over, the order to right about face was given and the procession 
returned in reverse order.” 


The Inaugural Ceremony 


“Upon the return of the procession from the Bridge the 
ceremony of formally declaring the Bridge open for traffic was 
performed. Captain Huish and the Directors, The Lord Bishop, 
The Lords Lieutenants of the two Counties, the Mayor of 
Bristol, The Master of the Society of Merchant Venturers, etc., 
ascended a raised dais which had been erected. Captain Huish 
commenced the proceedings by reading an address giving the 
history of the Bridge from the time of Alderman Vick’s legacy, 
concluding with: ‘In thus drawing their labours to a close, and 
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on the occasion of dedicating the Bridge to the service of the 
public, they congratulate themselves on the present of Her 
Majesty’s representatives for the Counties of Gloucester and 
Somerset. They confidently believe that the result of their exer- 
tions will be conducive to the public weal, and that the struct- 
ture which they now deliver over to your Lordships, officially to 
open (a structure as grand in its proportions and beautiful in 
its details as it is unrivalled in its position), will form a bond 
of social union between the Counties as enduring as the chains 
which now, for all time, indissolubly link them together.’ ” 


The Lord Bishop then offered up appropriate prayers, Lord 
Ducie and Lord Cork responded to the address read by Captain 
Huish, cheers were given for the Engineers, etc., and the proceed- 
ings terminated with the National Anthem. 


Next follows a lengthy description of the Banquet at the 
Victoria Rooms, speeches, etc., scenes in the streets, and finally the 
following:— 


The Illumination of the Bridge. 


“The illumination though successful from a Scentific Point 
of View, failed to afford that amount of gratification to the 
public which had been anticipated, and universal disapproba- 
tion seems to have been engendered in all quarters which we 
visited. The illumination of the Bridge by the electric and 
other lights had been looked forward to as being one of the 
most interesting and novel sights of the day. The illumination 
was conducted under the superintendence of Mr. Phillips, of 
Weston-super-Mare, and the means employed were an electric 
light on the top of each pier, and two others in the centre of 
the Bridge, two limelights at the base of each pier, and four 
magnesium lamps at intermediate positions on the roadway and 
lit at intervals, and when the whole of these were brought to 
bear upon the Bridge the effect was very striking. This effect 
however, was but seldom accomplished, as the whole of these 
were more or less of an intermittent character, whilst the mag- 
nesium lights were, at an early stage of the illumination, dis- 
carded, in consequence of the difficulty experienced in keeping 
them alight through the strength of the wind in so exposed a 
position. At times the effect of the light was exceedingly bril- 
liant, the rays being distinctly pencilled and elongated, and all 
the outlines and tracery of the Bridge were rendered clearly 
visible whilst at others the lights presented a dim appearance 
and caused great disappointment. 


“Towards 9 o'clock the great bulk of the people began to 
return to the City, and there ensued a scene of confusion which 
cannot be adequately described. Such a scene has probably 
never before been witnessed in the City. The traffic in the 
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vicinity of Hotwells was at times entirely blocked by the thou- 
sands of persons who thronged the roads. The omnibuses were 
densely crowded, the passengers on the tops being so densely 
packed that they ran great risk of being pitched into the road. 
The narrow bridge over the inlet to the River near Rownham 
Wharf was blocked at times for ten minutes together, and for- 
tunately for those who crowded it, the structure is a new and 
substantial one, and has but recently replaced an old and worn- 
out bridge.” 


In view of the lengthy procession at the opening ceremony it is 
not surprising that someone should be moved to comment upon it 
in “vein saracastic’’. Verses taken at intervals throughout an effusion 
of sixty such are decidedly so. 
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Commemorative Medal 


“THE OPENING OF THE CLIFTON SUSPENSION BRIDGE.” 
To the Editor of the “Daily Post.” 


“Sir,—l beg to send you the following lines in order to settle 
for ever that important question, 


“Who opened the Bridge? 
|, said Beau Nash, the Mayor. 
And am quite ready to affirm and swear. | opened the Bridge. 
We, said the ‘Royal Naval Reserve.’ 
We first crossed o’er the Bridge, so please observe. 
We opened the Bridge. 
l, said the Lord Lieutenant Earl of Ducie. 
And Deuce is in it, if but to amuse ye. | opened the Bridge. 
l, said the Lord Lieutenant Earl of Cork. 
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A belted Earl and yet they made me walk. | opened the Bridge. 
I, said VICK, Alderman and Mayor, his Ghost. 
When more than century since, with ale and toast. | opened 
the Bridge. 
l, said the cock-hatted Town Crier. 
Bell in hand, and in my Coat Sweet Briar. | opened the Bridge. 
We, said the Ancient Company of Guilders. 
‘Tis lies to say ‘twas them there Builders. We opened the 
Bridge. 
We, said the builders of ‘Boilers’ and ‘Carts’. 
The ‘Sawyers’ and ‘Braziers’ and makers of Tarts. We opened 


the Bridge. 
“COCK ROBIN. 
8th Decr., 1864.” 


The cost of this opening ceremony, borne by the Company, 
was £597. 


PRINCIPAL DIMENSIONS, WEIGHTS, ETC., OF BRIDGE 


Total length (Anchorage to Anchorage) en ... 1,352 feet 
Total span (Centre to Centre of Piers) ... 702 feet 3 inches 
Width (Overall) ... oes TA 31 feet 
Width (Centre to Centre of Chains) . id AS 20 feet 
Height (Road level above High Water) aS Lis. 245 feet 
Height of Piers (including bigsae ae ay ed 86 feet 
Height of Saddles Ba ae aA ay: 73 feet 
Weight of Piers (estimated at) ie eis ... 4,000 tons 
Strength of Bridge (estimated at) ae 7,000 tons 
Links, number (each 25 feet by 7 inches by 1 ‘inch) . 4,200 


Bolts, number (each 25 inches by 43 inches diameter) 400 
Suspension Rods, number (from 3 feet to 65 feet ey 


13 inches diameter) an tat 162 
Suspension Rods, weight bia 20 tons 
Saddle and Appurtenances, weight (four in number) 120 tons 
Chains and Bolts, weight we af ... 1,100 tons 
Cross Girders, weight (eighty in number) . da 80 tons 
Longitudinal Girders, weight (two in number, in 

sections 16 feet by 3 feet) men My sin 110 tons 
Lattice Girders, Roadway, etc. ... se AN was 70 tons 
Total weight bis ce wee we a duh, O OOO TONS 
Dip of Chains ... 70 feet 


Total load in chains at centre ‘due to ‘dead load and 
live load estimated at 70lbs. of square feet of deck 2,094 tons 
(This is sufficient to stress the links to 4$ tons per 
square inch, which the iron is well able to bear.) 
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COMPARISON WITH OTHER SUSPENSION BRIDGES 


When the bridge was first designed by Brunel, its span was to 
be the greatest of any bridge in the world. By the time the bridge 
was completed (in 1864), there were a few bridges in existence of 
rather greater span. Since then, and particularly during the past 
fifty years, a number of much greater suspension bridges, with 
spans of from 3,000 feet to 4,500 feet have been constructed. Among 
these the Forth bridge, with a centre span of 3,300 feet was opened 
in 1964, and the Severn bridge, with a center span of 3,240 feet, 
was opened in 1966. The latter, by virtue of a number of special 
innovations in its structure, has placed its British designers in the 
forefront of suspension bridge design now as was Brunel in his 
time. 


THE CLIFTON SUSPENSION BRIDGE TRUST 


The responsibility for the collection of tolls and the mainten- 
ance of the bridge is now vested in trustees in accordance with the 
provisions of the Clifton Suspension Bridge Act, 1952. These 
trustees are the successors of the original trustees of the legacy of 
£1,000 bequeathed by William Vick in 1753 and this succession has 
arisen in the following manner. 


When the new company was formed in 1860 to finance the 
completion of the bridge the trustees were allotted 200 £10 shares 
in the company in consideration for the transfer to the Company 
of the land and works completed to that date; and the Clifton 
Suspension Bridge Act of 1861 provided that the company should 
pay to the trustees an annual sum of £50 to be used, with income 
accumulations, to purchase debentures and shares in the company. 


By the year 1949 the trustees had acquired all the debentures 
in the company and had sufficient funds to purchase all the out- 
standing shares; and accordingly a new Act of Parliament (The 
Clifton Suspension Bridge Act, 1952) was obtained giving power to 
the trustees to continue to collect tolls to be applied in the main- 
tenance and upkeep of the bridge, any surplus being applied firstly 
in building up a fund to meet any exceptional expenditure on 
repairs, secondly in providing for the replacement of the bridge, 
and thirdly in freeing the bridge of tolls. 


On ist January, 1953 the bridge was transferred to the trust 
by the company which was then liquidated and from that time the 
trustees, who number twelve in all, including representatives ap- 
pointed by local Authorities, have been responsible for all matters 
relating to the running and the maintenance of the bridge across 
which over three million cars pass each year. 
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SUPPLEMENT 
Occurences of Interest in connection with the Bridge 


THE iron bar and basket used for crossing the Gorge, as referred 

to in Chapters 1 and 11, was often, as may be imagined, a source 
of much amusement to the public. On one occasion this amusement 
was intensified by a remarkable happening, though the participants 
in the affair could hardly have viewed it in the same light. A newly- 
married couple of Failand decided, as a sort of honeymoon trip, to 
make the crossing by this method. As previously stated, the basket 
was eased down to the centre of the bar and then hauled up the 
other side, but on this occasion the rope parted in such a manner 
that they could not be hauled up either side, and they were left 
dangling over the Gorge for about an hour, until a new rope could 
be obtained and passed to them to enable them to be hauled back 
to terra firma. Their feeling during this tedious wait can be better 
imagined than described. 


Later on the basket was removed, but the iron bar remained in 
position, and again provided merriment for the spectators, this time 
without danger to anyone. A notable personage at this time appears 
to have made himself unpopular with a certain section of the com- 
munity, and his effigy was sent sliding down to the centre of the 
bar, where it remained for some time an object of derision, whilst 
sporting gentlemen tried their skill at dislodging it by shooting at it 
in an endeavour to bring it down by cutting the suspension rope. A 
keeper of Ashton Court eventually succeeded in doing so. After this 
episode the iron bar was also removed. 


Model of the Bridge 


Prior to commencing work in 1862, a beautiful large-scale 
model of the Bridge, complete in every detail, including the rocks 
down to the surface of the river, was constructed at a cost of £100 
and exhibited at the International Exhibition of that year held in Lon- 
don. This model was afterwards transferred to Bristol and placed in 
the Museum, being again exhibited at Toronto, and also at Wembley 
in 1924, together with a large-scale model of Avonmouth Docks. 


Consequent upon the model of the Bridge occupying too 
much of the limited space of the Museum, required for objects of 
greater value and historical interest, it was loaned for exhibition 
elsewhere, and was unfortunately destroyed by fire in 1933. The 
Model of the Docks is on exhibition at the Docks Offices at 
Avonmouth. 


Diving Fiasco 


In March, 1899, the Bridge was the venue of a Diving Fiasco 
which caused a certain amount of excitement and considerable con- 
troversy. A man named Lawrence Donovan appeared at the Bridge 
Toll House and said he had come to view the Bridge with an eye to 
diving off it, and, as proof of his ability as a high-diving expert, 
exhibited a silver medallion with a representation of himself in 
diving kit embossed upon it, with an inscription to the effect that 
he had been presented with it as a memento of his diving off 
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the Brooklyn Bridge. He was informed that as the height of the 
Clifton Suspension Bridge was double that of the Brooklyn Bridge 
it was exceedingly doubtful if he would be allowed to make the 
attempt, and after crossing and recrossing the Bridge accompained 
by one of the Bridge staff, he went away. On one or two occasions 
subsequently he returned, accompanied by several companions, and 
(as he had given his intentions considerable publicity) a crowd of 
people following him to witness the attempt, but the police being 
present on these occasions he was prevented from doing so, though 
at the same time it may be said that he hardly gave anyone the im- 
pression of being particularly anxious to do so and required little 
persuasion to leave the vicinity. The next heard of him was on 
March 13th. Just before dusk a trap containing two men with a 
muffled-up object between them passed over the Bridge, the two 
men being recognized by the Toll Collector as having been in the 
company of Donovan on his visits to the Bridge, and were twitted by 
the Collector as to whether the muffled-up object was Donovan 
come to dive off. The trap was seen to stop in the middle of the 
Bridge and two men alighted and, carrying what was evidently a 
dummy to the Bridge rail, dropped it over. The Collector, on run- 
ning to the abutment to see what they were doing, heard shouts 
from below, and saw someone being pulled out of the river on the 
Leigh Woods side. The trap by this time was returning, the men 
shouting to the Collector that Donovan had dived off the Bridge, to 
which he replied to the effect that he saw them throw a dummy 
over, the men then driving off without further reply. The man was 
taken to the Hospital, but on arrival there it was found that his 
condition was inconsistent with that of a man who had dived from 
such a height as he had claimed to have done. 


No Press report of this date is available in this connection, but 
the following extract from the “Western Daily Press” of 1905 is 
interesting. It begins:— 


“A curious incident occurred many years ago. On a dark 
wet night information reached the offices of the ‘Western Daily 
Press” that a man had dived from the Bridge. It fell to the 
writer’s lot to immediately investigate the story, and a trouble- 
some task it proved. It was soon ascertained that a well-built 
young fellow, hailing from the other side of the Atlantic, had 
been admitted to the General Hospital, and that he claimed to 
have performed a feat which many divers have talked about but 
none accomplished. The writer saw him as he lay in bed in the 
Hospital ward and chatted with him on the subject. He had, 
according to his story, protected himself with plates of metal, 
not with the idea of lessening the force of impact with the, 
water, but because, according to his remarkable story, the elec- 
tricity their compact was supposed to produce would act bene- 
ficially in the experiment. He was said to have quietly walked 
on the Bridge, dived from it, to have been pulled from the 
water on the Leigh side and taken to the Institution. Very 
careful enquiries, however, failed to corroborate his narrative, 
and while the doctors at the Hospital felt justified in detaining 
him because of an ailment from which he was suffering, there 
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was no connection between his illness and a leap from the 
Bridge.’”’—Ends. 


It seems more probable that he crossed the river by the Ferry 
to the Leigh side, and when the dummy was thrown over by his 
confederates, jumped into the water to be rescued by others assist- 
ing him in his imposture. 

It was never established whether he had dived off or not, but 
no one attempted to provide him with a memento on this occasion, 
and the wagers that were laid, as to his doing or having done so, 
were never settled. He came again to the Bridge on March 30th but 
was again prevented by the police, this being the last seen of him. 


Another man, named Fenny, came to the Bridge many years 
afterwards to attempt this feat and was only with difficulty restrained 
from doing so. 


Those who went over the Bridge and survived 


Of those who have plunged from the dizzy height of their own 
accord only one has ever survived, and strange to say the only 
persons thrown over with murderous intent also survived, the former 
a woman, the latter two girls. 


The first, Sarah Ann Henly, aged 24, jumped off the Bridge on 
May 18th, 1885. To the fact that she jumped, instead of falling head 
foremost, she undoubtedly owes her life, as owing to her remaining 
in an upright position during the greater part of her descent, and her 
dress acting as a parachute, she escaped death. The two children 
thrown over were Elsie and Ruby Brown, aged three and twelve 
years respectively, who were thrown over by their father (who was 
suffering from temporary derangement) on Saturday 17th, 1896. 
Fortunately it was high tide and, being light, their fall was broken 
to a certain extent. They were picked up by the pilot boat, which 
was providentially passing, and taken to the Infirmary. 


Movement of the Bridge 


The following letter to the Press in connection with the move- 
ment of the Bridge in windy weather is interesting, as substantiating 
the description given in Chapter l. 


“Sir.—I went with my sons at ten o'clock last night to 
enjoy the wind on the Observatory Hill, and as we perceived 
that it blew directly on to the Suspension Bridge, we went to 
see and feel the effects, and were greatly impressed with the 
power of the wind, and also with the skillful construction of 
the Bridge. The wild screams of the wind through the chains, 
bars, and caps, were audible at a distance, and very loud when 
close. The appearance of the roadway, as we stood under the 
arches, was like looking along a ship’s deck in a breeze, and 
in walking one needed’sea legs; and at the other end where 
the wind concentrated, everyone, including a strong dog, was 
rudely blown across. The Bridge slid lengthways, between two 
and three inches, and on the ends on the Clifton side, mea- 
sured against the stone pillar, rose and fell 74 inches, while 
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the end upright bar vibrated like a rope. By standing on the 
middle of the Bridge, and fixing your eyes on one of the lamps 
by the river side through the space in the trellis work, the 
gentle rise and fall were well appreciated, the whole experience 
drawing our hearts to those in peril on the sea. 


“lam, 
Faithfully Yours, B. S. L., Clifton.” 


Illumination of the Bridge 


In 1930 (Bristol French Week) and again in 1933 (Bristol- 
Brighton Week) the bridge was illuminated by electricity, 1,500 
lamps being used. For the Jubilee Celebrations of 1935 the illumina- 
tion was repeated on a larger scale using 3,000 lamps for the 
purpose. At a distance this produced a fine spectacle, the lights 
eee out the lines of the bridge against the dark background of 
the sky. 


Since the war, the bridge has been illuminated on four occa- 
sions: in 1951 for the Festival of Britain, in June 1953 for the 
Coronation of Queen Elizabeth Il, in 1959 to commemorate the 
death (in 1859) of Isambard Brunel, and in 1964 to mark the 
centenary of the bridge’s completion. Approximately 6,000 lamps 
are now used for this purpose. 


World War Il Bomb Damage 


On Monday night, 2nd December, 1940, a stick of bombs fell 
near the Bridge on the Leigh side causing slight damage to toll 
houses and iron gates. 
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On 8th May, 1941, four incendiaries fell upon the Bridge and 
footpath, causing no damage; these were promptly dealt with. 


Maintenance of Bridge Deck 


It is not recorded what length of life the bridge was expected 
to give but there is no doubt the designer was fully aware of the 
fact that corrosion would be severe on such an exposed structure 
and we find, on close inspection, that the sections of metal were of 
dimensions which allow for deterioration through atmospheric 
influences. In its early life (probably before it was erected) all iron 
members were coated with coal tar and later by bitumen com- 
pounds followed at later periods by paints specially prepared for 
such purposes, which have held in check the damage which would 
otherwise have been caused by corrosion in surroundings con- 
ductive to such conditions, being subject to salt laden air conveyed 
by prevailing winds. 


This method of protection was considered adequate in the days 
when Bristol enjoyed a semi-rural atmosphere but since the city 
and its suburbs have become an important industrial production 
centre the surounding atmospheric conditions have unavoidably 
changed to include chemical residues which considerably acceler- 
ate corrosion of iron and steel. 


Furthermore since the days of its inception the bridge has car- 
ried progressively heavier traffic in weight and volume so that under 
this additional loading the allowances for corrosion originally made 
do not offer the same latitude, hence the need for more efficient 
corrosion prevention methods. 


With the above in view and to provide a further long lease of 
life, and no doubt to facilitate inspection of the iron below the 
accumulation of tar and paint, the Trustees, in conjunction with the 
Consulting Engineers, decided to have the whole of the cross beams 
stripped to bare metal by a process known as sandblasting which, 
in brief, consists of projecting (not sand which is outdated) parti- 
cles of angular steel grit in an air stream of 70lbs. per square inch 
on to the surfaces to be cleaned. This removes all paint and 
corrosion products and exposes a pertectly clean iron surface. The 
operators wearing a helmet similar to a diver’s and other protective 
clothing, worked from the travelling cradle which was enclosed by 
aluminium sheets as a protection against the elements, to facilitate 
the recovery of steel abrasive and to protect people on the bridge, 
ships’ crews and pedestrians below from these flying steel particles. 
Immediately following this operation the same men commenced an 
entirely different operation of coating the now cleaned surface with 
molten metal. In this a rotating reel, containing one mile of zinc 
wire, was slung under the bridge adjacent to the operator, one end 
of the wire is passed through an instrument known as a Metal- 
Spraying Pistol which is supplied through three rubber tubes with 
combustible gas, oxygen and compressed air. The prime mover is a 
turbine driven by compressed air which drives a delicate chain of 
reduction gearing terminating in a pair of knurled rollers which 
grip the wire and pass it through the centre of a complicated 
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Transverse beams cleaned by abrasive blasting and coated by zinc 
metal spraying, 1955-6 i 
When the above picture was taken the travelling cradle was being used 
to remove No. 1 beam for load test and is hidden behind the abutment 


(Somerset side, left). The picture shows two-thirds of the work completed. 


A close-up of zinc coating cross beams below the carriage way. 
See description of the process on opposite page. 
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nozzle where it is surrounded by a small continuous ring of high 
temperature flame, the result of combustion of the other two gases. 
As the wire passes through this intensive heat it is melted and 
instantly enters an outer ring of compressed air which conveys 
this small molten stream forward at high velocity in the form of 
spray, being directed by the operator on to the already prepared 
surface. The result is an even coating of pure zinc nearly white in 
colour and the world’s best known protection for iron and steel 
against atmospheric corrosion. 


See illustrations on previous page. 


The work was entrusted to the Bristol Metal Spraying and 
Welding Company Ltd., and work was started in June 1955, con- 
tinuing during the winter and took 12 months to complete. Each 
beam was treated in rotation starting from the Somerset side. 


The specified thickness of zinc deposit was .005 in. but this 
was regarded as a minimum and the actual thickness of deposit 
was considerably more. 


The weight of zinc wire used was three tons which equals a 
length of 34 miles. 


The men on the job verify that the 12-inch undulating motions 
of the suspended section in gale force winds mentioned elsewhere 
in this book, are not exaggerated. On the other hand several days 
were experienced when the air was so still that the breaking up of 
corrosive products in the cleaning process caused a dust cloud to 
assemble about the vicinity of operations so dense as to constitute 
a nuisance to pedestrians and operations had to be temporarily 
suspended. The weight of accumulated residues of tar, paint and 
corrosion products removed in the process is estimated to be 
considerably more than the zinc deposited, so that this important 
part of the structure, which of necessity is of light construction, is 
relieved of its hidden danger of corrosion beneath its old paint 
coats. This underpart of the bridge is of more pleasing appearance 
(in that the lighter colour reflects from one beam to another) and 
as the slightest potential weakness is given prompt attention, it can 
be assumed by all concerned that traffic will still be carried across 
the Gorge by Brunel’s masterpiece for many years yet. 


Centenary Celebrations 


In 1964 the centenary of the opening of the bridge was marked 
by a number of events throughout the year commemorating the 
occasion. Press, wireless and television programmes at one time 
and another paid tribute to the greatness of the designer and his 
imaginative genius. On the actual date of the opening ceremony— 
Dec. 8th—Sir Humphrey Brunel Noble, great grandson of the famous 
engineer, was an honoured guest at a dinner attended by notabili- 
ties connected with the bridge itself, the City of Bristol, and the 
engineering profession. In the course of the day, broadcasts by 
Jack de Manio, Clifford Michelmore (Tonight) and Vincente Waite 
(West Regional Feature Programme) paid tribute to the bridge, its 
constructors and designer. 
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